Development of operator training simulator using aspen simulation workbook (ASW): a reactor case study by Farah Syahirah, Yahya
  13 




This paper presents the development of Operator Training Simulator (OTS) by using 
Aspen Simulation Workbook (ASW) and solve the problem of  the reactor case study . 
ASW provides seamless integration between AspenTech‟s engineering tools and 
Microsoft Excel, allowing us to deploy models to a wider range of users. The result is 
new levels of value to improve productivity during conceptual design and the expanded 
use of process models in operations for performance monitoring, better decisions, and 
optimization. Therefore, ASW is a powerful tool for creating convenient user interfaces 
to Aspen Plus model in Microsoft Excel. It brings the power of process modeling to a 
wider range of users, allowing us to expand the use of process models to solve plant 
operating problems such as equipment troubleshooting, performance improvement and 
other plant studies, driving greater value from my simulation investment. This makes it 
easy for other users without process simulation experiences to manipulate complex 
Aspen Plus simulation from Excel  (Leviene & Tremblay, 2012).  In this study, the 
reactor model was designed and developed by using Aspen Plus. Then, the graphic user 
interface (GUI) of the OTS was developed and embedded in Microsoft Excel by using 
Aspen Simulation Workbook (ASW). Lastly, the scenarios of the case study were run to 
determine the changes of the output variables by manipulating the input variables of the 
reactor.  
3.2 Process Modelling 
Process modelling is done by using process simulators. Although it was far from reality, 
the process simulators were designed to simulate processes and their behaviour, mainly 
for process control purposes. In other word, process simulators are used to mimic the 
real processes. Equipped with advance computation techniques, comprehensive 
thermodynamic packages and large component libraries, process simulators today 
provides reliable information of process design and operations. In this work, the case 
was modelled using Aspen Plus. The important steps to process modelling and 
simulation using process simulators include defining the chemical components, 
selecting the thermodynamic model and method, designing the process flow sheet by 
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choosing proper operating units, determining plant capacity and setting up input 
parameters. 
The steady state simulation model for methanol carbonylation process was carried out 
using Aspen Plus Simulation. The important steps to develop the simulation model was 
shown in Figure 3-1. In defining the process flow sheet, it is very important to define 
the unit operation and streams that‟s flowing to and from the unit operational in the 
process. Aspen Plus is a steady state chemical process simulator. It used unit operation 
blocks, which are models of specific process operation (reactors, heaters, pumps, 
distillation column, etc.). Then, these blocks were placed on a flow sheet, specifying 
material and energy streams. The model was selected from the Aspen Plus Model 
Library to describe each unit operation. Then, the labelled streams were placed on the 
process flow sheet and connected to the unit operation model to complete the steps. 
Then, the labelled streams were placed on the process flow sheet and connected to the 
unit operation model to complete the steps. Then, the chemical components in the 
process were specified. In this case, the chemical components that were specified are 
Methanol, Carbon Monoxide, Water, Hydrogen, Carbon Dioxide and Acetic Acid. All 
the chemical components were taken from the Aspen Plus databanks. Then, the 
thermodynamic model was specified to represent the physical properties of the 
components and mixtures in the process. 
Figure 3-1: Steps in developing simulation models in Aspen Plus 
Define the process flowsheet 
Specify the chemical components in the process 
Specify thermodynamic models  
Specify the component flow rates and the thermodynamic conditions of 
feed stream 
Specify the operating conditions for the unit operation models 
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3.3 Designing a Model of Methanol Carbonylation Process in Aspen 
Plus  
 
The designed process flow diagram of acetic acid production via methanol 
carbonylation in Aspen Plus was shown in Figure 3-2 . It consists of the equipment and 
streams. The equipment selection is very important in order to meet the demand of the 
acetic acid production with high purity while minimized the cost of equipment used. 
This process was used  the NRTL thermodynamic model and method because the 
components used were in the vapor and liquid phase (Job Lindenbergh, 1996).  
In this case, the component compounds used in the simulation work are methanol, 
carbon monoxide, water, acetic acid, carbon dioxide and hydrogen. The raw materials 
used are methanol, carbon monoxide and water with mass fraction (w=1) respectively, 
whereas the output product from the process are acetic acid, carbon dioxide and 
hydrogen. The reaction section exists at a reactor (R-100), in which methanol was 
carbonylated with carbon monoxide and water to produce acetic acid with carbon 
dioxide and hydrogen gas as byproducts, and a distillation column (D-100) as 
purification of the product.  
 
 
Figure 3-2: Simulation Model for Methanol Carbonylation Process 
 
